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I 

2^ ^5l|ol^- ^ ^ ZJ- 3^ S.^ofl uj-^ ^3. x}=. ^<y- 5fl 

^th£--3.*J ^.rf ^o. ^o) t)] JH i^s. Sf^iS^-Bl o] p] ^1 

t=11 °1 ^ I" 3|<>]ElS. 5^ CMOS o^szl-c] 

H ^1# ^tb 33-2-5., »|t ^11 ^ ^ ^Bj 

7> Sf^S-f-Bl oln^l e)lolE)ofl u)-^ ^5. rf^- ^ 

71 511^^1^ «- El #sJo|) rrj-ej- ^5. tf^ ^dt-grS. ^^A5. #4isrRr 

3.ZZ. *]m 7l§ ^^§e>7l R, G, B c1^1^-o>^zl 

°l5ll 0 l^l ^t^- *\]°] -tl^l Tr^SH R, G, B ^111-01-^5.11 lg^t ^#°_5. 

-f-Bl f^^fe o}^ZL til in. 71$ ^S]^ O.^. #^§1-71 N7fl^ ^ ^ 

^r^; ^ ^^A^.-^ #^sjfe tilia 7l$ ^ <H3M^1 

t^l^ #^£l^r o}^S.ZL O) u] Aljr-i- tiliSSpi N7fl«l *}M H^" 

*M, €S1 ^El^El #^£l^ ^ o>^ZL o]u)x] cflolBl 6fl n}^ 

2}-^ <H3H3 s-f -a-71 ^ #*1^- of^-SZl ufl ol El 
*1H -tl^L ^«r^fe 

£ 4 
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#}3-^ o]v]x) ^-i- ^sV o>^ZL-cl^^ ^1 

£ l£- CMOS ^ofl cfltt «Hi*H ^S-. 

S. 2fe CMOS <>H*1 4*Ui^ 3.0} ^^SL. 

£ 4fe ^o\] CMOS <ffl>*13 <S^1 

50 : sMi 

60 : o>^s.zi-t) X| ^ ^^-f- 

602 : 

603 : *}M7) 

it^S: (Complementary Metal Oxide semiconductor, CMOS^r 

4S>*H ^ ^J^-S., ^-§1 CMOS °M*1 ^e>^ sj-dt: <H ^flol 

(pixel array)^.-^ o>^zl o]^ ^oIe]-!- t)*l^ 0]^^] cUol^S. 




<i3«>3 o.sL, olnl*l ^Hl ^-§-§m *h£*l|3 ^-g. ol-g-sj-al 01*1*1 

« *M (capture)^ l^fe 3Mcj.. *}<£?IH1 zj- 3\A\^ 

%e\ ^ 4^ ^eH, #*l*Hr ^ sMi^H 4^ 

#7l3°J je.oi^c-11, 01 ^7^0] ^]3l^^7> 7>^tb 31^^ ^ 

511 ^7fl ^£«1 S^o^ #*1^T o>^ZL olol^l C-HolB]# v)x)ig o^*! 

dioiEi^. «v^^ ^i^k ^ ^ T 1 ^*}. 

5. l^r CMOS °H*1 cfltb °M*H -M-3E.3.A1, CMOS 

#31 ^1°1§M, ^^(systemHl tfl^ 9J3*IM ^(interface) ^ 

^ ##*rfe ^ ^ *1^ 9jBHH>h ^(10), «H1 «>-§-<5Hr ^5" 

tfls}- Al?l^ ^ 7\sL N7fl, >M|S. M7}1^ til] *1 §H ^-r-°il^ # 

(image)^l tfl^r #*l*Rr S*4i °1 31 °1 -*r(20) , ^H^l ^ zj-*!^ 

o>l£3.ZZ. cflolEl Ajlf Cl^l Al^^ollA-1 ^Bl7> 7 r ^S>£.^- t\*\Q cflol^ A]^ 
5. w r ¥)^rfe 6>TdrS.n-tl *1 ^ ^^7l (Analog-digital converter, 30), ^ #7l o> 
^s.zl-c1*1^ ^^7l (30)3 #«H -S-^H ^l^sHS 01*1*1 *H°1b)^- 

*1#Srfe- tflsl(40)5. ol s.ol*lcf . olnfl, o\\£s.n.-v]x}y% ^7l(30)fe zf 3f-4i°fl 
^ zj-*!^- ^ovjjj. aliE^ 01 A>-g-S)^, # si oil rcj-el- ^^0.3. zj^fe. ^ = 
(ramp) ^Efl^ 7]& ^(reference voltage)^- nl*l^-o>^s.zl 

^^7l (Digital-Analog converter, ©l^J- DACe}- ^, 31) ^ 5j-4i ol (20)^-^ 
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o>^zl Al^ss). DAC(31)S-f-B] alia 7] § ^l^-g- aliil^H , «1 

s ^ SJ-^ ^Jiq- €■ *1H ^ 4\*f- SlBj*IM^ -f-(io)^. 

M #^S|fe ?}£B] ^ Sl (40) oil ^^SL^f- ^7] 7>ir #^S> 

S. 2fe CMOS °H*l iS^} , ^ ^€(20')4, a l 

£ 2°fl S.*l^ w><2}- £o] 5)-^ o^ol ^ rf^ 3^(20' )fe l7fl^ SJE t^l 
^H-^l- 4711^1 E^^j^BlS. ^^^q-. 4711^1 E^^l^Bl^ I£ -2-^(21) 

°11 #^§r# i^=(A)5. ^§1-71 ^ e^^si E^fl^l^BKMl)^-, 

£ ^ ^ #71 ^ ^(A)ofl ^^-£)ol ^Sl-S «fl#^7l W 3 

^ M^^^E^(M2)^-, (source follower) ^^rfe M 

^l^l^El(M3) ^ ^3 ©.3. It <*r J=^;*l>iBKM4) 

^7121 71-^1 3\-±9) ^rf. 

1) ^7-1, E^fl^si E^flxl^EKMl), el 3! M^flxl^El(M2) ^ ^^1^ J=^*l 
^B](M4)1- ^-^(turn-on)^^ 11 i}ol.2.:E.(21)-i- ^ (fully 
depletion)^ #*|*]-7l W -g-^^r ^*SW. 

2) tf-g-o.^, M^flisl JE3M^&|(M1)« tK2. = Al ?J H 
S.(21)0IH 91 -g: **r*H %^^» ^€ ^(integration) 
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a]^ SMtfo] ^.= (21)o11 ^ M.(A)<H| ^sj-JL, ^1 

^ 5^(20')^ -§-*b£r r}^ s.=- ^ SM^IMS. ^<aj 

£ 3£r tiliE7l(32)^- tf|=l (40)^1 -§"*H1 7fl^£SAi, £ 

^ o}^-^zl o]u]^] 31o-|b](«]^ ^<y-)# DAC(31)°1H 7l§ ^^-jq- 

^ ^ oiii- ^^4. ^°*M: 3*1 n ^<a-A 

^_ tg-^-g- rj^ ^A>(single-slope) H^-g- ^>-§-^>^ , «1 5H7l (32)^ o]^ 

£ 1 ^] £ 3-1: I7fl «m°11 tfl^t ^Sflaj 

DAC(31)£r Dfl #^n>cf ^l^ ^ov ^o] 7 1$ 

(Vr)-i: ^^^jI, «li27l(32)fe 7]^ ^^(Vr)^ ^>i<*M o^S-H 

sfl^Kr ^€ ^°« v (Vp)-^ *)S. *]M tbcf. olnfl ^d} ^ i2}«- Al^^ 
^EHH^-f-UOHH^r €-^Hl -8-#*M ^ ?>£-^ (down-counting) *fl7} 
^ , 7>£-H &-g- ol^alsK40)s ^.tflol ^ ^ ^ 

^3, 2. 2^ efl^l(40')^ 27fl 51 ^*1 §>fe J=^l^el(M5, 




M6)» ^sH, «1 3271(32')^^ SL±= ^SHl oj-ej- J= 5#*l^Bl(M5)^ 

7} £:S\o] ^-grBjoflAi Sl±± &°] ifl*] (40' )4] , ^(VrH ^€ # 

«g-(Vp)J±l=}- SS3^1^B](M5)7> c) ol^- 2fl^(40')ofl 

CMOS °H*] ^^Ife ^4. <>lelM3. ^s)^ wliE7l ^ ^ efl^ll- Sj-dt <>| 

& ^°« v 3l«HH-?-£l #4i-gr3. 71^ ##(Vr)-g- 3. 7}& 

^^(Vr)3|- ^^i^-f-B] o\^3uZL 6\xi\*\ c-llolBll- ti^H °1 A 

A $}o)b\^ ^Qig<L^*\ Ol^S-ZL-r]^)^ T&Q X\ 7^9] ^-g; JL^^ & 

I^O) 0)^.^7} 7l#^ JZf^j] 

<#7] -g-^-g; «fl^§>7l ^ ^Sfl^l* ^ 

>8«Hr 4 5}-^ jl^oJ) ^ A-]^L Cf^ ^7] ^ 5)1^4 ^ ^-gr^^ R, 
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G, B 333 -SH*H o>^S.H 333 A°\&i<% ^ jh 

0.^.^1 ^.cf ^o. ^o} a] ^ ^e^O.^. SM^^E] o}\£S,ZL o] □! *j dlo] 

3* 33*i 31 3 3 5- ^ CMOS 333 ^Ia-]^. 6>^s.n-tqX)^ 

[^3 ^ ^ 3-8-1 

#71 -=-3-8: ^tb ^3 sfl^ilS. R(Red), G(Green), 

B(Blue) €3 ^33 333 333 333 ^ 3#§Kr #3 sj-^WS. 

3 313^ NXM 3J-dfc. <>13H-i- ^-33^ CMOS 333 413 # 3^^-33H 

33°fl SU33, 3^ #71 €3 €33 #3 ^3 2}-^1^3 # 

33^ 3-^3.zz. 333 33eH1 uj-gj- ^5. t}-^ J^l 31^*113 #eHl 

43- 3 5. tf-^ ^-tS. ^j^li 3^3^ Oj-^Zl ti] ill 7}^ 

71 3^ R, G, B t^^l^-o>^ZL ^ ^t£; #7} S)-4i efl o] o| ZHgigs. ^ol 

#S^1 -§-#33 #71 R, G, B T^IH-^SZL ^ ^!&0.3.-»f3 #33^T o}^ 

«1 in 71^ ^-g: #^3-^ #333 -sfl^ N7l)5l ^ #7l 

^.2.3.^3 #33^ ov^^n tiiin 7l^ ^ #7l s}-^ 33133 ^Hg'ls. 

#33^ o}^r^ZL o) u] ^}M^}7] N7fl^ 3 ^-g; ^33, # 

3 €3 €3^3 #33^ -^3 €33 01*1*1 t%o]q ^o\) ^ # 

3 ^± 3 31 3 3 3.-$- #3 ^ 5fi^3 3-3^ 3^3. ZL nllo]Bl 

33H 333 1±3L£- ^3^ tt3. 

hl^t, ti:3 3^3 R €3 ^3 ^ G €3 €3^- ^3^-^. ^ 
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S <H ^11 <=>1 *1M°KBayer) 2fl€^) NXM °1 Sfl <=»1 w ^|-^ CMOS 

# W o}^i>t|^ $a°H, >8-7l ^7} 

#7] ^ sMi^fE] °}^£s.n. O) u] X) 3]ojEHj tj-s 3-71 *\ 

isn'iofl^^.B) #^oi] rtj-e)- ^5. ^ #$30.5. e}^-s.zL 

*]M 71$ ^*Mr ^§>7l W R, G. B C^l'S-oFd-S.ZL ^71 SJ-^ 

JH #^S>7l ^tb N7fl<3] ^ ^ #7l 

-S-^y-B] t^El^r oj-^ZL ^JE 71$ ^ ™» #7l <>1 ^ ^g^S. 

^E^^fE} -Ij-^ o>^SZL c.] x) CI] o] B] ^ ofl tr)-^ ^ Sj-^b 

s.o. ^. 7l ^ S^o])^ o>^3.H tfloiE) t]^^ 

7l#^ AHV^- -g-o]^7)] ^ 9X^r ^SLS. ^Ml^l ^*}7l 4) «H , ^ ^ 

£ 4^=r ^r^ofl rt)-^. CMOS -SJM^I <H^1 #^-£5.^1 , -f-^-^<?] «fl 

^l^(bayer) R(Red), G(Green), B(Blue) €3 €e]7> ^ SMi* 
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5. <Hsfl°m NXM 4}-4i ^^01(50)^, sj-^h <H3H(50)Sl S.^- t&^S. -#7] 
SM^H o\^^ZL dl o] B] ^SL^r ^ *1 H HI o] &\ Aljr^ ^>^ZL 

51 GBGB^BflS. ^ ^^Ith RGRG ^ GBGB^r *ti# ^-1*1 

nl^-i}. ol&l^- uflojol sfl^o.^. ol^-ol^l oln|*l zj- sj-^H r/g/B & 

G# Sfe B&H1 tfl*V &uV£ *}?]} sM , o] ^ <g. ^b]# ^ sfl 

R, G, B *W<$ ^ rf^- ^-g- 7>^nf. , c -| ^ o] _g_ 

o>^zi 01*1*1 ^H^m ^^1^ ^11 °1 El^. ^«rW". 

0>^-SZL-Cl^l^ ^^-^-(60)^ -8-71 ^51 ^Bl Zl-Zl-ofl cfl^ll ^3. Cf^ ^7) 
#°« v efl^^l^^El ^3. rf^ <£^f:}7)} #^}±r o^SZL *}M 7}^ ^ 

°w v ^r ^ R, G, B DAC(601) , afl^^l ^2 

^ ^JlCSELHI -g- 1 ^]-^ #7l sMi ^51)^1^ t^lS R, G, B 

DAC(601)^Bl o>^zl til 52 7l^ ^@1^ o_S. #^s->7l ^ N 

7 Uoi ^e1#^a-](602, MUX), -8-71 ^Bl#aH(602)^-T-£l #^£jxr alis 

^ ^"71 5}-^ °1 5)1 °1 (50)^1 Z^^ii. oj-^-^ZL 01*1*1 

tili23r>7l ^ N7fl^ til in 71 (603)^ ol-f-o^i}. o^H, Sfrifc <H (50) ^ >fll, 



^iM#«W602)Tr R DAC ^ G DAC3.-^6) 7l§ ^ 

sj-ilr^r G B ^ sj-^lro] 7} nfl-g-ofl , N7fl^ ^ 

^♦^1(602) ^ *fl2, *fl4, ^16 ^ ^ ^r^oll «fl^>fe ^eH-^H (602)^ z]- 
z]-, G DAC m B DACS^-Bl °}^S.zz. 7)^ ^^^.S. ^q-. 

<>| 511 °1 (50)^1 ^ *l*f| S-f^l Bfl<i^ ^ gj.^s-oii^ o}\t3^=L 

tiB^^ #5) til °1 ^ * ^ofl ^JlCSEL)^ -S-^SH , 

*fl ^-S}^ ^#^(602)^ R DAC(601)S^-Bl t^^fe aim 7l$ ^ 
«1 in 71(603)^, #^s:>Jl, *t^r ^S}^ ^#^H(602)fe 

G DAC(601)S--^-El #^£l^ aim 7l^ *l<y-8: ^S}^ alJ5l7l (603)S. #^^1. 

ZLHlJl, til 5171 (603)^ ^ ^.-f^ Sj-^S-f-Bl Pi 

*1 c-llolEl^ ^e|#alA-l(602)5.^-El #^sl^ aim 7l$ zj- 7 l alm^t}. °1 

^ >8-7l #2fl 7l#cHlAi «>^" -§^H, ^ ^^-Ol 0}^ 

°11 £i<^ q*11i °1*1*1 dH^s. #«J3h=h 

^eiloKso)^ j= >£*)1 ^-f oi| afl^^ ^ sj-^lroil^ 
^ o>^:sLZL olnl^l t)}o]^ rl^^ olpl^l t-HolEl^. ^^S>fe ^ #5^^. 
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-S-'eJ-SH , sfl^Sl-fe ^^#a]A-](602)fe G DAC(601)S^-El «1 

^ 7]^ #<y-g- tiling (603)^ #^§>J1, ^ ^r^ofl ^§Rr HE]#ai 

^1(602)^ B DAC(601)^3 *]M 7]^ a] jn 7 l (603)^ 

#^*Vrf . ZLS|JI, «]iil7l(603)fe ^ ^ ^ #^5S)fe- o> 

4. 

o}^3,n o]u\z] x%o]t% ^o\] u±Q DAOIH *m 4€- 7]§ *l<y-g- z^-zj- 

tij in ^ej^-o.^^1 i&Jfl SMiS.^ #^5l^ oj p] *j dl 

olBl# cl^l^ o]p1^1 ^o]BiS. ufl z]- R, G, B ^2>\ *1H^: 9X 

71 # -8-71 ti>^^- ^Aloflofl rcj-el- 0.3. 7l#£)£jl 

^-71 ^ >M*Hm n W n afl^ ^ 3^1 4^ 

o) ^4. att, 7l# ^-o^ ^^-7>el-^ 7l# A>^-Sl 

^ .^HH 4°o^ ^^Hl7> 7>^-g- ol«fl^ ^ ol-g; ^olcf. 
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3 <>1 "1 ^1 nj-ef DAC<M *15L ##-8- 
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1] 

QJ^ sfl^o.S. R(Red), G(Green), B(Blue) ^^7> zj-zj-ol s>u|- 

CMOS <>H*1 ^tb ^SZL-tq X) ^ ^ #*lofl ^^A^, 

tj-g- #7l 2j&| ^B)7> #7l ^ 3^3.^3 °}\£3, 

o]p]^ o] Bl oil vtys)- t}=- ^7l *l<£ 5)l>i°lH JfE] #SH) nj-ej- ^S. 

€■ #^5. #4i8j-fe o>^zl til jsi 7l§ ;£<y-g- ^^^-7] ^ r, g, 

#7l 3^ ^efl^l^ zJr^tS. ^Jicil -§-^-§>^ #71 r, G, B cj*l^-o> 

^SZL #^3ir ^SZL «1 Jul 7 ^ ^oKg. O.S. #^5} 

71 ^tb N7flsl *m ^ 

#7] ^ ^0_ijL^-El #^Slfe °>^5.ZL tijjil 71^ ^ #71 ^ ^ 

3)1 ol^ ^t^. o>^^ZL o] ti]ia§>7l ^1*V N7fl^l *] M ^ 

ixj-e}- #71 ^-di °!3Hsl i&JflS. #7] ^ SHiolM cflol^ 

#J1« Cl^m ^1 °1 ^ #^S. ^SHf- ^SL3, CMOS <>H*1 ®*\^- ifl 

2] 
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sf^ofl r ^ ^ ^ G €3 0.3. ^-ffe 

-f-^ ^ ^l&m-a- 3#«Hr #7l ^ sf^l-S. c^elio)^ nfloi 

<H (Bayer) sfl^ NxM fydi <H3(°1# ^1^ CMOS # W oJ-v^zl 

t\-^ ^7} ^B]7> a^^l #7] ^ SMi^E] o>^3. 

n. o]u]x] t\]o]B\o)] rtj-e)- ^5. ^ Bfl »g6fl a-^^ #^ofl ttj-e)- a^s. 

€- ^-1:^ >Jd^^^-S. 7 n ^5}H o>^s.zl «1 51 7]^ ;*1<a-g- ^^S>7l R, G, 

^1- 71 ^ ^5)1^1^] ^^S. #71 Uflol^ sfl^o) ^! £ - ^2 3*1 
«>^r *±3L°\) -g-^S}^ ^-71 R, G, B l^^Ti-0>^Zl ^ #^ 

sl^ o>^^lzl alia 7)^ ^3 w ^ ^ 

#7] ^ ^6. S «.Bl °}^S.=L V]M 7}& ^ #71 ^ 

5)1 ol^ 2}^^ °}^£.ZL o] p] Al^-i- til JH §1-71 ^fl- N7flSl ti]j2 ^c}- 

#71 5}-^ ^5)1^1^ 3.-f #3)3, #71 ^ sH^l^ *V o>^S.ZL tf| o] ^ 

^IJl!- t-Ho]e] ajj^. £^3^ ^ CMOS <>1 a] >s]U1!- ^ 

[3^8" 3] 
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^-7] ^ fr^r ^7} R 3£«H ^Bl SL^ G 2Je| ^ 

B]# ^ ^ sMii^Ei #^£]^r o}^S.n. o] n]*] el] o) E] ^ ^sfl ^-7] 

3fe O^S-ZL 7l$ ^-g; #7l *fl<H #Jrofl -g-^H #^3-^ #^§>^ N/27fl 

3 R, G ^ ^2; ^ 

^-7] 2)-^ ^5)H^ ^ ^M-S ^"71 g €3 ^ b € 

^ ^ Sj-^L^fBl o}^H o] Pi tflolBjo] i^fl #7] 

Slfe ^5.^. 7]^ ^-g; #7l Al^ofl -§-#S}o} ^ej^j O.^ l^SKr N/27fl 
3 G, B ^ ^ 

Sr ^o^l^r CMOS oH*l 6>^zi-rqxl^ ^ # 

4] 

3 ^°ll 5a°H, # 7 1 R, G *r#£r, 

^rS.ZL o] u] ^1 01 ol Bl !- nflofl^. # 7 ] R *| ig-o]-^zz. ^0.5.-^ 
#33^ ^7} <>}\i:sLZL 7}^ ^^§H 

°1 *1 ^1 01 oi Ell- ^^1: nflofl^ # 7 ] G r)x]T§_-o}^r^n. ^o.s.-^-El 
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#7l °\\gr^H 7]^ ^oj-g; ^ ^ O.S. CMOS 

5] 

*fl 3 *<H1 5U^1, #7l G, B ^ -r^ f 

#^51^ #71 °}^5LH 71^ ^S}<^ 

#71 Hllolol 2fl^o] ^ 2 ^-f o1| oleflo^ ^-y] sj-^j- #^5^ o> 

^ S ZL o] Pl *1 Cfl cs] E) # nflofl^ .aV 7 | B ^ *1 ^-o>i£3.Il 

#71 o>^ZL 71^ -t^^fe SRr CMOS 

olnl^l ^ o}\grS.=L-Tjx}^ ^ ;$}-*]. 
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15- 1] 



H0\ % #eg 
DATA[7:0] 




I 32 ^3 0 



-40 



[5= 2] 
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OAC£ *N 



*M d|0|E|— <J 




[51 3] 



S3 4jH a* 



99 £2 



aaJ juum - juinn_ 



?IS Stt (Vr) 



s*4t (vp> 




qxta o|a|x| c«o|eh 
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